Introduction

A 2-dimensional Riemannian metric ds
2 is said to satisfy the Ricci condition with respect to c if its Gaussian curvature K satisfies K < c and the new metric ds 2 = Λ/c -Kds 2 is flat. Let X N (c) denote the ΛΓ-dimensional simply connected space form of constant curvature c, and in particular, let R/^ = X N (Q). The induced metric ds 2 on a minimal surface in X 3 (c) satisfies the Ricci condition with respect to c except at points where the Gaussian curvature = c. Conversely, assume that a Riemannian metric ds 2 on a 2-dimensional simply connected manifold M satisfies the Ricci condition with respect to c. Then there exists a smooth 2ττ-periodic family of isometric minimal immersions fθ : (M y ds 2 ) -» X 3 (c}\ θ £ R, which is called the associated family. Moreover, up to congruences, the maps /#; 0 ^ θ < π represent all local isometric minimal immersions of (M,ds 2 ) into X 3 (c) (see [5] ). So, the Ricci condition with respect to c is an intrinsic characterization of minimal surfaces in X 3 (c). Here we consider the following problem, which may be seen as a kind of rigidity problem. (c) . Then the problem is to determine the intersection of S(3,c) and
PROBLEM. Classify those minimal surfaces in
Examples
In this section, we give examples of minimal surfaces in X N (c) which do not lie in a totally geodesic X 3 (c) and whose induced metrics satisfy the Ricci condition with respect to c. The following three types of examples are known.
Example I ([6]). Let f θ : (M,ds
2 ) -» R (1) / = fθ cos φ φ fβ+π/2 sin φ, where the symbol φ denotes the direct sum with respect to an orthogonal decomposition R 6 -R 3 φ R 3 . The metric induced by / is ds 2 , which satisfies the Ricci condition with respect to 0 except at points where the Gaussian curvature = 0. Furthermore, in general, /(M) lies fully in R 6 if φ φ 0 (modττ/2). As a matter of fact, there are easy counter-examples to this conjecture (cf. Example 3). So one should consider the conjecture for non-flat minimal surfaces. In [8] , with some global assumptions, Naka (= Miyaoka) obtained partial positive answers to this question.
Our results
First we solve the problem in the case where N -4. (iv) In [10] , with an additional assumption, we give a result also in higher codimensional cases.
In [3] Johnson studied a class of minimal surfaces in X^(c), which are called exceptional minimal surfaces and are related to the theory of harmonic sequences (cf. [2] and [11] ). Next we discuss exceptional minimal surfaces in X N (c) whose induced metrics satisfy the Ricci condition with respect to c. (c) , where c > 0 (see [9] ).
(ii) There are non-flat exceptional minimal surfaces lying fully in X 4m+3 (c) whose induced metrics satisfy the Ricci condition with respect to c, where c > 0 (see [9] ).
